Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.092; data-to-parameter ratio = 13.4. 
Related literature
For the preparation of bis(4-pyridylmethyl)piperazine, see: Pocic et al. (2005) . For a cadmium fumarate coordination polymer containing bis(4-pyridylmethyl)piperazine, see: Martin et al. (2009) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The title compound (I) was prepared during an attempt to prepare a divalent Cd coordination polymer containing both fumarate and N,N'-di(4-pyridyl-methyl) piperazine (bpmp) ligands. The coordination polymer [Cd(fumarate)(bpmp)(H 2 O) 2 ] n could only be prepared by using maleic acid, which underwent in situ cis-trans isomerization (Martin et al., 2009 ).
The asymmetric unit of the title compound ( Fig. 1) consists of one bpmp molecule protonated at one of its piperazinyl-N atoms, one perchlorate anion, and one-half of a fumaric acid molecule situated across a crystallographic inversion centre.
Hydrogen-bonding between the carboxylic acid functional groups of the fumaric acid molecules and pyridyl-N atoms within and fumaric acid (0.0065 g, 0.056 mmol) were placed in water (1.5 ml) in a glass vial along with 1.0 M NaOH (0.2 ml). This solution was heated to 373 K to dissolve the fumaric acid. An aliquot (0.75 ml) of a 1:1 water:ethanol solution was carefully layered on top. Then 0.075 M ethanolic solution (1.5 ml) of bpmp (0.11 mmol) was carefully layered on top. Colourless blocks of (I) were deposited after standing for one week at 293 K.
Refinement
All H atoms bound to C atoms were placed in calculated positions, with C-H = 0.95 Å for sp 2 hybridized C atoms and C-H = 0.99 Å for sp 3 hybridized C atoms, and refined in riding mode with U iso = 1.2U eq (C). The H atoms bound to O and the H atoms bound to the piperazinyl-N were found via Fourier difference map, and refined with U iso = 1.2 times the U eq (O, N).
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